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December L2, 1984

Ms. Pamela Grubaugh-Littig
State of Utah
Dept. of Natural Resources
Division of Oi1, Gas and Mi-ning
3 Triad Center, Suite 350
Salt Lake City, Utah 84180-1203

i'..;i,,i f,[C 1 31984
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Re: Plateau Resources Li.mited
Reclamation Esti-mate

Dear Ms . Grubaugh-Li.ttig:

Pursuant to our telephone conversation on December 7 |
I984, the revised reclamation plan for the Shootaring Canyon
Uranium Processing Faci-f i.ty is enclosed. You wi-11 note that
the revi.si-ons are for the most part minor and will not affect
the reclamation cost estimates.

The revised plan has been submitted to the NRC as part
of Plateaurs Ii-cense renewal appf i.cation. I will advise you if
the NRC requires any further revi.sions to the plan.

Please feel f ree to call i.f you have any quest'i-ons.

Very truly yours,
// ,,i./ ./

'. ,,'./ - { '<

Fred Gerdeman

FG,/sbp

Enc. A/s

cc: Jay D. Gurmankin

(303) 24n-5460

15171 788-1942
(801 ) 534 0734
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MILL SITE DECONTAMTNATION,AND RECLAMATION

Introduct.i-on
'. This plan amends- the NRC-approved nDecommissioning and

Reclamation Pl-an, ,January 7, r982n and incorporates changes to
10 CFR Part 40 resulting from EPA's issuance of 40 CFR par1 I92
(Federal Register, Octobet 7, 1983).

Decommissioning

Decommissioning of the processing fac'i.Iity will entail
dismantling, decontaminating, and disposing of buildings, foun-

dations, contaminated equi.pment, and excavat'i.ng contaminated

areas as necessary to pernit unrestricted use of the site. The

l-ast ce11s of the tailings storage area w.i11 be capped and

stabilized. The tailing celLs will be progressively covered

during the operating life of the processing facility, and an

estimated 6.25 acres will require capping with c1ay, sand, and

gravel at the time of final decommissioning. when decomnis-

sioning is completed, the site will be reclaimed.

. DISMANTLING, DECONTAMINATION, DISPOSAL

Salvageable equi.pment and bui-1d'i.ngs wi-11 be disnantled
and decontaminated to the maxj.mum aLlowable surface contanina-

t"i.on l-evels specif .i-ed in table 5 . 5-6 pr ior to release to
unrestricted areas. sandblasting, scrubbing with detergents,

high-pressure water and other methods of physical decontamina-

tion will be adopted as prescribed by the ERHS. concrete

f loors, f oundati-ons, sumps, subsurf ace piping or other rnate-

rials with surface contamination levels exceeding Lhe Table

5.5-6 values will be broken upr rernoved, and buried in the



tailings area. Contaminated earth, such as may be found

beneath the foundations and ore stockpi.le pads, where the

average Ra-226 contanination in land, averaged over areas of
)100 n-, whi-chr ds a result of uranium byproduct material,

does not exceed the background level by more than 5 p1i/g

averaged over the first 15 cm below the surface, and 15 pci/g,
averaged over 15 cm thick layers more than 15 cm below the

surface, wi.l1 be excavated and taken to the tailinqs area for
disposal.

Equi.pment and buildings (especially those constructed

of bolted prefabricated steel construction) that meet the NRC

iurface radiation standards at the time of decommission'i-ng may

be sold or reused elsewhere.

The security fence constructed around Lhe tailings
irnpoundment area will be mainta.tned throughout the operating

fi-fe of the project. Thi-s fence may be Left in place.

POSTOPERATIONAL MONITORING PROGRAM

Monitoring and decontanination during decommissioning

will be supervised by the ERHS. supervisory and industri.al
safety requirements will be enforced and the needed protect.i-ve

equipment provided. The radiological survey conducted after
cessation of milling will involve making direct and.i.ndirect
measurements of surface contami.nation. .surface and sub-surface

soil- profile sampling.wi11 be done in conbination with gamma-
t

dose rate measurementi at'the si-te to'demonstraLe compliance

with land cleanup _requirements stated above.
,t
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Reclamation

The purpose of this reclamation program is to restore

lands disturbed by project activities (except for the tailings
impoundment) to a productive condition consistent with past and

present uses of the area. This .consi.sts of restoring landscape

contours to slopes similar to predisturbance conditions and, in
some instances, replacing a sufficient thickness of topsoil to

enable native vegetation to become reestablished.

Several characteristics of the project area, and

southern Utah in generalr. are considered nonconducive to the

rapid establishment of native plant species on disturbed

areas. The 1ow average annual prec:i.pi-tati-on of 6 to 8 inches

(15-20cn); frequent droughts; extreme temperatures; high wind

erosion; and a loose, undi.f f erenLiated soil prof i1e wi.th poor

moisture-holding capacity and little organic content are a few

of those characteri.stics.

Based on the types of disturbances anticipated, the

environmentaL characteristics of the area, the present and

proposed land usesr and the state-of-the-art knowledge on

reclamation in arid environments, reclamation of areas

d.i.sturbed by the project will .i-nclude:

(a) Covering and stabilizing the tailings impoundment

area i

(b) Removing structures and regradi.ng disturbed areas
I

to blend wi_Lh the surroundings;

( c ) Replacement of stockpiled . fopso'i-l

?re,?s amenable to plant Srgvlth; and
.:.

". -'gj

in selected



( d) Revegetating

introduced spectes.

areas uslng native and

,o

r

disturbed

PRESENT AND PROPOSED USE OF THE LAND

Historically, the project area has been used for

seasonal livestock grazing and as wiLdlife habi.tat. Human use

of the project area for activities, such as cainping, hiking,

sightseeing, and hunting, has been minimal to date in part

because of the ava.i-Iability of other areas in southeastern Utah

for these activities. 
.

Limi.ted livestock grazing and wil-dli.fe habitat will

probably coniinue to be the principal uies of the affected area

after terni-nation and closure of the project. Agricultural use

of the area, for either crop or hay production, is not antici-

pated due to . the poor soil structur€ r dnd scarcity of water.

There are presently no urban or .i-ndustrial developments in the

project area other than the facilities 'related to the project;

and none are currently planned for the future.

The purpose of the reclamation program is to restore

those lands disturbed by project activitie.s (except the tail-

ings impoundment area ) to ,an acceptable conditi-on f or Limited

livestock grazing and as a wildlif e habitat. Since the ex.i-st-

ing vegetation is generally sparse and 'i-s dominated by widely

spaced shrubs and by relatively few grasses that produce useful

amounts of forage, successful recLanation in the project area

will result in the establishment of sparse vegetation with

generally 1ow forage production.
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LANDS DISTURBED FOR ORE PROCESSING FACILTTY

. Approxinately 18 acres (7.29 ha) were leveled for
construction of the plant office, ore stockpile pads, plant

build.i-ngs r and auxiliary structures. Af ter topsoil removal and

stockpili.ng, approximately 90t of the area hias graded to
develop a snooth, nearly level surface. Topso.i-r stockpiling
and stabi.lization have been accomplished. The surface gradient
f or runof f is sloped toward the tairings impoundment area.

Filling was required over the balance of the graded area.

Typically, cuts ranged from zero to about 15 feet (4.57 m) in
depth except i.n locali.zed areas ( such as the ore dump pocket

and connecting conveyor tunneL ) where excavation was as deep as

45 feet. Maximum fill depth was approximately 40 feet at the

southwest corner of the ore storage pad.

At project termination all . plant structures and

facilities will be leveIed, and uncontarninated portions wilI be

used to fill depressions within the plant area, such as the

excavati-on for the ore dump pocket. A11 depressions within the
plant site will be filled and the general surface gradi-ent of
the graded area will be maintained so aLl runoff fron the area

will continue to flow to the tailings tmpoundnent area. Heavy

equipment will be used to recontour the site to blend with the
natural surrounding topography. Topsoi-l wi-11 be added where

practical to help establish natural vegetation. Fertilization,
if needed, and : seeding will' foilow seedbed preparat.i-on to
pronote tl," establishment of vegetation. in accordance with the

' r' Iutah Mi.ned Land Reclamation' Act. Murch w.i.11 be used where
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necessary. Existing fences will remain standing until
revegetatton is successful. Plant species to be seeded are

likely to include: sagebrush (Artemisia spp. ), Indian

ricegrass (oryzopsis hymeno.ides ) , Mormon tea (Ephedra spp. ) ,

galleta (Hilaria jamesii ) , Siberian or crested wheatgrass

(Agropyron sibiricum or A. desertorum), Salina wildrye (nlymus

salinas) r saltbushes (Atriplex spp. ), blackbrush (Coleogyne

ramosissima), Apacheplume (nallugi.a paradoxa), and/or desert

b.i-tterbrush ( Purshia gLandulosa ) , and rabbitbrush (ltrryApt_ha-

mnus spp. ).

graded for use as a construction equipment and materials stor-
age yard. At closure, the construction yard w.ill be closed,

all equipment wilt be removed, the area will be regraded to
conform with the general topography of its surroundings, and

disturbed areas wilL be seeded.

TAILINGS ]MPOUNDMENT AREA

A staged covering and reclamation of the tai.lings
inpoundment area will be used to minimize radon and tailings
dust emissions during operation. This ta"i.lings management

technique consists'of dividing the whole impoundnent area into
three sections. Each sect.i.on represents a storage area for
tai-lings during select tirne periods when the mj.11 is opera-

tional,. :

Section I involves a total storage

mately 25 acres. (10.16 ha) and will ldst for
i

of operation J .Th.is area of the inpoundment

area of approxi-

about four years

wi.11 contain fi.ve



' , :'
tailings collection cells, each having an underdrainage system

of perforated pipesl ' operati:n"l.'procedure wi-ll dictate the

number of the ceIls used.at. any one time. After the tailings
.'i.n any cel1 have reached a predeternined elevation, the ceLl

will be deactivated. The tailings wilr be allowed to dry

sufficiently to allow the movement of equipment on the tair-
ings. Then the ce11 will be stabiLized.

Construction of tailings impoundment cel1s in Sect.i.on

rr of the impoundment area (south of the presenL cross-vaIIey
berm ) will beg.i.n bef ore all cells in section r are f i1led .

Thus ' when all cells i-n section r are f irred, the tai.lings will
be placed into the Section II cel1(s) without any interruption
of plant operations. There are 2s acres in the section r
impoundment, and the bern face would cover approximately four
acres after regrading it to a 3H:Iv slope. By the time

ta.i-1i-ngs beg.i-n to be discharged into section rr cells, one or

more of the Section I celLs would have been stabilized so the

surface area of exposed tailings will not exceed the area

covered by surety.

When the last of the SecLion II cells are being fiLled
with the tailings after approxirnaLely four to five addi.tional
years of operations, the dam will be rai-sed to stage rr height
(.approximately I20 feet (36.58rn) high) , and cells will be

constructed for Section fII. Tai-lings will then be discharged

into the Section III cells while the most recently used ceLl or

cells in section rr are drying and bei.ng stabi j_i.zed. The

surface area of uncapped tailings will not exceed the area

covered by surety.
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This operational philosophy would leave a very small

area to be recrained at the final closure of the processing

facility. After the final stage of the operation, the maxirnum

area left for reclanation wj-lI be about 25 percent of the

25-acre (10.16 tra) area of the six ceLls. operati-onal experi-
ence obtained in the design and construct.'i-on of Section I will
be used in the design and construction of subsequent sections.

At project termination, the taili_ngs dam will be

approximately r2o feet (36.58m) high, and will have a maximum

base width of about 500 feet. The crest of the dam will extend

about 13 feet (3.96n) above the Level of the Lailings against

the dam face. Reclamation of the tailings i-mpoundment will be

accomplished by capping the remai.ning open cells, namely those

not capped during plant operation. Each cell will be covered

with approximately 6 feet (1.8n) of conpacted clay to control
radon emissions to Lhe atmosphere, 2 feet (0.6m) of locaIly
available sandy soils and 1 foot (0.3m) oe gravel and cobbles

to protect the cover from erosion.

After recramation, two spillways will be constructed

to protect the dan and tail-ings cap against _erosion and flood
ffows. To provide for the long term stability of the taili-ngs
containnent system, water flow.ing across the face of the dam

will be minimized. one spillway will be excavated in the.

sandstone of the left (east) abutment of the dam to direct
drainage to. thd'downstream.portion of the impoundment basin.

The other spillway will be excavated in the sandstone fornation
t. 

,-

along the northwest corner of the impoundment. This spillway
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would divert drainage to Lost Springs Wash. Both spillways

will have crest elevations three feet (0.9m) above the leveL of

the cap and will- be sized to pass Lhe maximum probable flood.
However, until sediment depos iti-on f i11s 'i-n the 'i-mpoundment to

the level of the spillway crests, spillway flows will be rare

events.

Continuous accretion of the cap is anticipated due to

retention of sediments carri-ed onto the cap by runoff from the

smal1 tributary watershed of the basin untii-.a dynamic equi-lib-

rium between erosion and sedinentation occurs. Water flowing

onto the cap wi.ll seep down through its upper layers onto the

clay 1ayer. This will tend to mainta"in the clay's moisture

content at near saturation, and enhance the capfs effecti-veness

as a barrier to the movement of radon gas emanating from the

tailings. The massive bluff west of the impoundment provides a

windbreak that is expected to cause a net deposition of wind-

borne soil onto the cdpr adding to its thickness.
' Shou1d reclamation be required due to unforeseen

circumstances prior to the end of the useful life of the pro-

cessing facilityr ary tailings impoundment area not reclained

during operations will be covered with the c1ay, sand, and

jravel cap as described above. The cap will extend beyond the

ouLer limits of the taili.ngs to ensure complete coverage of the

tai.lings to minimize radon emanation. The downstream face of
the cross-valley berm will be sloped to a stable configuration
(3tt:1V slope) and the cap will be extended to cover the face to
protect 1't from eros'ion..,' ' , )

i- .



" ; 1., ..: Given the scenario of the processing facility's
shutdown'_ af ter only 

. 
one or tiqo .celIs are partially or

completely'.filled, reclamation'wtuld proceed in much the same

manner as di-scussed previously, but additional earthwork will
be required. The exposed sides of the dikes between the used

and unused ce1ls will be reshaped to lessen their slope, and

then they wourd be reclaimed by continuing the cap over them.

There are two basic configurations that the covered

ta.tlings impoundment could have if this scenario should

happen. If cells Ir 2 and 3 were used, the cap will be

extended (at an approximately level grade) to the north to
disallow impoundment of runoff behind the ce1ls. The extension

of the cap that would be constructed. with the purpose of
bringing the low areas up to grade wi-ll not necessarily be

constructedj-n the same manner as the portions of the cap that
cover tailings. The cap extension will be constructed of
Iocally available fill materials and will be covered with
cobble or gravel to prevent eros.ton

The second basic configuration would occur if a

combination of celIs 1,2 and 5; or rr 3 and 4 were used.

Either of these conb"i.nations could also lead to a situation in
which runof f water would be i.mpounded. To prevent i.mpounding

water, the berms will be shaped and capped as described pre-

viously. The cross-valley berm will be breached (where it was

not containing the tailings), and a riprapped divers.i.on channel

will be built outside of the ta.i.lings cap perimeter. construc-
tion of the channel will prevent runoff from erodi.ng the cap
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and wi.11 divert water through the breached part of the cross-

valley berm.

The above two configurations will cost signifi.cantly
less than the surety posted for the impoundment area., Both

will- entail relativery srnal1 expenditures for engineering, fill
materiars, and haulage. cost of constructing a ri.prapped

diversion channel and breach'i-ng the cross-valrey berm will be

significantly less than constructing a leve1 cap to preclude

water impoundments.

As stated in sect"i-on 3.3.2.1 of NUREG-0593 (FEs f or

the shootaring canyon uraniun project; July r979) and section
9.4 of the Environmental Report, shootaring canyon uranium

Project, Garfield county, utah, rocally available materials
will be used to construct the impoundment cap. Bentonitic clay
from the Brushy Basin Member of the Morrison Formati-on will be

compacted to forn the 6-foot (1.8m) 1ayer. This clay will be

obLained from the same borrow area ( nca" ) as the clay used for
the impoundment liner. Borrow Area nGa' is located on Bureau

of Land Management (ei,M) controlled land and is covered by a

materials sale contract (U-45859 ) with plateau. Reclamation

and surface protecti.on requirements for this borrow area are

sLipulated in the contract, and the BLM holds a performance

bond as surety..

The 2-foot (0.6m) layer of sandy materiar will be

obtained'fron Borrow erea E. This material is a red, fine
sand, with si.lt varying from a 

. 
trace to a significant per-

centage. . Borrow Aiea - E is Io-cated west of the processing
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facility. Material will be removed from this borrow area in a

sequential stripping operation so very 1iLtle, if dnyr

recontouring will be requi.red. Much of t!" area will be

stripped to bedrock and the remaining parts of i.t will be

reseeded.

Borrov,t Areas A, A', or C will be the source of the

gravel, cobble, sand layer that will protect the cap from

erosion. Test pit logs for' these areas describe the materials

as hard, sub-rounded to sub-angular cobbles and gravel, and

sand with calcareous cemelt. Material from these areas was

used during construction of the processing facility under

material sales contract V-44547 with the BLM. The BLM requires

a surety bond of twenty percent of the contract amount for this
type of sale to cover reclamation costs.

( 2735s )

.:
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i\
IABLE

ACCEPTABLE SI'R!'ACE

5.5-6 *

CONTAMINATION LEVELS

NUCLIDES A

U-nat , lJ-235, U-238, and
associated decay products

Transuranics, Ra-226, Ra-228,
Th-230, T}r-228, Pa-23I,
Ac-227 , T-I25, I-L29

Th-nat, Th-232, Sr-90,
Ra-223 , Ra-224, IJ-232, T-L26,
I-I3t, I-133

Beta-gamma emitters (nuclides
with decay modes other than
alpha emissions or spontaneous
fission) except SR-90 and
others noted above

AVERAGE b C i

5,000 dpm
alpha/fO0 cmz

I00 dpm/100 cm'

1,000 dpm/100 cm'

5,000 dpm
beta-gamma/LO0 cm2

MAXIMIIM b d f

15,000 dpm
alpha/I00 cm"

300 dpm,/I00 cm'

15,000 dpm
beta-gamma/L00 cm'

REMOVABLE b E f

1,0q0 dpm
alpha/I00 cm'

20 dpm/f00 cm"

1,000 dpm
beta-gamma,/I00 cm'

3,000 dpm/f0O cm' 200 dpm/f00 cmt

' ' Where surface contamination by both alpha- and beta-gannna-enitting nuclides exists, the limits
". establiEheal for alpha- antl beta-garuna enitting nuclide6 shoulrl apply independently,

i " b A6 useal in this table, _alpn ( disintegrat ions per minute) neanE the rate of emission byradioactive material as deiernined by'correctiig 
- 
the couDta per minute ouserved by an appropriate

detector for background, efficiency, and geometric factors aisociated lrith ttre initrumeitation.
' Iileasurements of average contaminant should not be averaged over nore than I square meter. For
objects of less surface area, the average should be deriv;d for each such object-.

. n The rnaximurn contanination levet applies. to an area of not more than 100 cm2.


